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,;. Application For Renewal of Research Grant ; 
(Use extra pages as needed) 

First Renewal^ Second Renewal Q 
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Date: 

July 27,1973 


\: 1. Principal'Investigator (give title and degrees); 


Herbert McKennis, Jr., S.B., Ph.D., Professor of Pharmacology. 


2 . Institution & address:: ,v .ViiV"' -■■ >■■■>_■ ' 

J • . Department of Pharmacology 
"V '• : Medical College of Virginia* 

' V Richmond, Virginia: 23298 

3. Departments) where research wilhbedqne or collaboration provided: 

Department of Pharmacology,. Medical College of Virginia;; Department 
f of Toxicology, Karolinska Institute, Stockholm:;. Department of Ghem- 

P* _ . istry, Duke University, Durham, N. C.; others, as required. 

4. Short title of study:; 'r 

'< . ’*■* ’■:*■■ * ‘ ■ 

‘../7 s ; •• —■ Biological Activity of Tobacco Smoke Components and Allied: Substances. 

’ - s; ■ .'...., 

5. Proposed renewal ddte: 9—30—73 

* 6 . How results to date have changed earlieri specific research aims: 

Original application stated that the specific aim of the project was 
■ to develop information on: the role of nicotine metabolites and other 

• r substances in producing or altering the biologiical effects ordinarily 

/IV' ascribed to nicotine. Consistent with this goal,, considerable new 

< " information has been developed. No: change on research aims has: become 

^ necessary, except in the use and development of analytical 1 techniques, 

which are essentially only tools for completion of the project. It 
may be'mentioned* that, during' the course of investigations in this 
laboratory, dating back in inception many years, that there have been 
a number of changes in the public scientific conception of the role' 
of nicotine.metabolites in the* producing or altering biological ef- 
7. How results to dote have changed earlier working hypothesis; 


Source: http; wwwgft^wgisydocuments.ucsf.edu/docs/mqviajJOOO 
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How results to date have changed earlier specific research aims: 


Continued,.. 

fects attributed to nicotine. Following the initial isolation of 
many of the metabolites a viewpoint developed wherein the metabo¬ 
lites were accepted as being relatively inert. As more data has been 
generated•in this laboratory and elsewhere, the viewpoint seems to 
shift to one in which the possible role of metabolites in producing 
some of the biological effects: attributed to nicotine may be more 
important than originally conceived. Work that has been influential 
in this changing, concept includes (a)the work of von Euler and col¬ 
laborators, which; shows an effect of nicotine isomethonium ion, in 
--producing a: delayed! release of norepinephrine from the aorta, (b) the 
studies of Best and! McKennis, showing in the dog that the same nico¬ 
tine metabolite, nicotine isomethonium ion, has a greater effect than 
does nicotine in increasing peripheral vascular resistance, and (c) 
the CTR-USA sponsored work of Essman showing an effect of two nico- 
tine metabolites, cotinine and 3-pyridylacetale, on the consolida¬ 
tion: phase of learning. Coupled' with these and other studies on 
biological effects of nicotine, one now sees general confirmation 
of the fact that after smoking nicotine levels of the blood quickly 
approach zero, while the levels of cotinine (or apparent) are read¬ 
ily detectable for many days. This work from other laboratories, in¬ 
cluding those of Rand, has focused attention: upon the possible role 
of cotinine in maintaining some of the feeling of satisfaction which 
smokers attribute to the use of tobacco. In turn this: raises the 
question of whether or not the effects; or possible effects attributed 
to cotinine arise from cotinine itself or a metabolite of cotinine. 
Essman has already noted that 3-pyridylaeetate, a metabolite of nico¬ 
tine via the chain nicotine—* cotinine—* Y-3-pyridyl-y-oxo-N-methyl- 
butyramide (aliohydroxycotinine) has activity and is less active than 
cotinine in his studies. As will be seen later in this report, 3- 
pyridylaeetate is further metabolized to N-3-pyridylglycine, a com¬ 
pound which has not been subjected 1 to thorough biological studies. 
.^Additional gaps in the general picture included the fact that de- 
methylcotinine, which arises from cotinine and 1 can: undergo metabo¬ 
lism 1 to 3-pyridylacetate via the chain, diemethylco tinine —y-(3-pyridyl)- 
y-oxobutyramide (a hypothetical intermediate)—^y-3-pyrldyI-y-oxobutyric 
acid. 3-Pyridylaeetate has been subjected only to limited studies 
on smooth muscle:. 3-Hy droxycotinine, an additional metabolite of 
nicotine, has not been subjected to comprehensive biological studies. 

New methods; (preliminary for the detection of many of these compounds) 
appear in this report,, and' studies on some of the biological effects 
of metanicotine ( cis and trans ) are also included in this report. 
Possible gas-chromatographic analytical methods for metanicotine are 
included in an abstract that accompanies this report. 

The importance of chemical and! physical techniques: to confirm data 
from: the radioimmunoassay procedures rapidly emerging from other lab¬ 
oratories . resides in the fact that there is an underlying lack of spe¬ 
cificity in radioimmunoassays. Those studies on radioimmunoassays 
procedures for nicotine and cotinine already brought to our attention 
do not include the full gamut of mammalian metabolites: of nicotine, nor 
do they include a number of the congeners of nicotine known to be pres¬ 
ent in tobacco smoke. 

Source: https://www.industrydocun its.ucsf.edu/docs/mqvmOOOO 
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6. (Continued.*.) 

Throughout the course of the present and past'Studies in this lab¬ 
oratory, the aim has been to provide basic biochemical and pharmaco¬ 
logical information, which will aid in understanding the biological 
and psychological implications of exposure to nicotine and its con¬ 
geners. Consistent with that point of view studies on nicotine and 
its metabolites (natural and synthetic) have continued in this labor¬ 
atory. 

During the past year other laboratories upon their request have 
been supplied with samples of nicotine metabolites at an average rate 
of one sample every two weeks;. Unfortunately some requests were de¬ 
nied because of paucity of material 1 . It is believed that this service 
to others has provided both parties of the transactions a better ap¬ 
preciation of the scientific problems. 


Source: https://www.industrydocuments.ucsf.edu/docs/mqvmOOOO 
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B. Any additional facilities now required? Describe briefly: 
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)'No immediate requirement for additional’ facilities is now seen. Addi¬ 
tional requirements, if any, may develop as new results; are obtained. 
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9. Any changes in personnel? Append'biographical sketches of new key professional personnel:; 

T-i£/ '• .. ■ - . . .'. , V; •••:•' '.-*•• 

Jfoi- ...,;'. V ;-‘ No changes iin key professional 1 personnel are contemplated'. Those now ■ 

v;V •; engaged in the project are experienced and indicate an. eagerness to com- 

? ‘ , plete various, phases of the project now under study. . •_ 
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10. Append outline ofiexperimental protocol for ensuinglyeor. (See appendage.)! '* ... - , v . :/"n; C- 

r < ‘. I K List pubiicotions ori papers in press resulting from this or closely related work, (append reprints or manuscripts 


not previously, sent);, 



See: £12. 
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12. Summary progress report (append ini standard! form as separate document, unless recenlly submitted). 


Source: https://www ^jstrydocuments.ucsf.edu/docs/mqvm0000 
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Outline of experimental protocol for the coming year. 

Various aspects of the experimental protocol for the coming year are 
mentioned in Section 12 (Summary Progress Report). By and large the 
biological techniques are standard, including those employed in the 
study of peripheral vascular resistance (Konzett, Bost, Bowman', Bow¬ 
man and McKennis, J. Pharmacol. Exp. Therap. 178, 122 (1971). It will 
be noted in the Summary Progress Report that preliminary studies on 
the determination of nicotine and metabolites by mass fragmentography 
have been conducted during the past period. It is hoped that during 
the coming year improvements in these techniques can be developed. 
Design changes in commercial mass spectrographic apparatus may even¬ 
tually bring mass spectrographic determinations to a level of sensi¬ 
tivity that will be useful in confirming other sensitive analytical 
procedures, including radioimmunoassays. Quick and reliable assay 
procedures, many of which are now lacking, are certainly desirable in' 
many biological studies. 


\ 



Source: https://www.industrydocuments.ucsf.edu/docs/mqvmOOOO 
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- v a 13. Budget for: the coming yiearj : ... r ' 

'••/' v A. Salaries (give names or state "to be recruited"): , ■ % ti: 

- Professionali(give % time of investigator^) - , ; ' 

.W i even if r\o salary, requested) 

• . Edward R. Bowman, Ph.D. Research associate 100 

• j a : ' 1 , . . a Faye J. Bowman, Ph.D. Research associate 100 


22,846 

15,952 








(£ > 




-Jx. 




Technical 


Kenneth: Wilson, M.S. 


-Ia/a 




B. Consumable supplies (by major.categories) 

£ Chemicals and reagents 

^ Laboratory glassware 

Animals,, animal care and feed 
Isotopes 


Sub-Total for A ^^325 


Sub-Total for B !0,AP Q 


C. Other expenses (itemize) 

. Reprint and page charges 
Clerical (including typing): 

Travel (papers at meetings, conferences, etc.) 


. Sub-Totall for C 2,000 


Running Tblal of A + B + C 59,7^-5 


D. Permanent eqyipmeni (itemize) 


Updating (modernization) of mass spectrograph 


E. Indirect costs (15% ofiA+B f-C) 


Sub-Tbtal fbri D 5,500 ! 

E Jb_?A?i 

Total request $ 74,184 


Sourc e: https://ww^*si6|ustrydocuments.ucsf.edu/docs/mqvm0000 
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14. Other sources of financiatlsupport: , 

List financial support from all sources, including own institution, for this and ! related research projects. 


CURRENTLY ACTIVE 
Source 


'?"' l\ y. . .' Title of Project 

- v . ^ ^ _ . ' t ,<►- . / r—. ' - 

*7' . Significance of Metabold 
Pyridylalkylamines 

* V . • V•>::'•, ;V , ■' 

' Factors Controlling the 


(give grantinumbers) 

Amount 

National Institutes of , 

• 3,7-3.2 1 1 

Hfealth 


! .. AMA-ERF 

ally 

ne 

45,750 

PENDING OR PLANNED 

Source 



Inclusive 

Dates 


8-31-73: 


6-30-74 


Titlk of Project 


(give grant numbers) 


Inclusive 

Amount i Dates 


No other grant applications are planned or pending at the'present time. 


It is understood that the investigator, and institutional: 
officers in applying for a grant have read and accept! 
the Council's "Statement of Policy, Containing Conditions: 
and Terms Under Which Project Grants Are Made." 


Checks payable to 

__>J Walter Lossing, Comptro ller 
llcaieal College 1 of Virginia 

Mailing address:for check: 

1200 Bast Brio a d Strep t_ 

Richmond, Virginia 23298 


Principal investigator 

Typed Name Of. Herbert McKbnni 's , Jr. 

r-_ A . . .\, 


Signature / / v 4 ?V ^ 
Telephone_ 804 — 7 7.0—4 406: 

Area Code 


Date 


Responsible officer of institution 

Typed Nnme M - P ins °» Neal, Jr . , M.D. 


Signature _ 
Telephone - 


Provost ... /;■ 

804 :-7 70-5150 









